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ABSTRACT 

A study .fcxplq^red a potential apti tude-by-:treatment 
interaction associated with, the keyword method of vocabulary 
acquisition. This method (is a two-stage mnemonic process whereby an 
unfamiliar term is first transformed into a familiar concrete 
stimulus and. ihen a thematic relationship is created between the 
transformed s Jimulus and the information associated with the original 
.term. Subject s\ were 144 fifth grade students with either high or low 
levels of vocabulary knowledge who were randomly assigned either j*o 
one of three' keyword instructional conditions that varied in the 
degree ,of structure provided or to a po-?trategy control, condition. 
All subject^ were askepl to learn 16 new vocabulary words-. Results, 
showed that all three variations <yt the keyword method facilitated > 
students | vocabulary learrning... However, apt i^ide-by- treatment 



materialized^in such a 
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interactions involving vocabulary knowledc 

way that the degree of keyword structur ^j^ d^ .far less difference for 
the high knowledge students than it did3|Hr the low knowledge 
subjects. In particular, when the student? had to execute the dual 
components of the keyword method entirely* on their own, low k 
vocabulary knowledge students experienced considerably more' 
difficulty than did the high knowledge students. m (FL) 
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The Keyword Method and Children's Vocabulary Learning: ' 
*4kt\ Interaction with Vocabulary Knowledge 

The purpose of the present study was to explore a potential 

* 

aptitude-by-treatment interaction l&TI) associated with Atkinson 
and Raugh's (1975) "keyword" method. Proposed originally as a 
technique for improving college students* -Foreign vocabulary 
learning, the keyword method has recently been- applied to 
children's acquisition of new vocab^l ary • and other -factual 
information in their own native language (Levirf, 1981; Pressley, 
Levin, &,Delaney, in pre<ss) . The method? i tsel f is a two-stage 
mnemonic process, whereby: <1) the unfamiliar term is first, 
transformed into a familiar * concrete stimulus;/ and (2) a 
thematic relationship is, then created between the transformed 
stimulus and 1 the information associated with- the original 
Stimulus. Thus, for example, to .remember that the English word, 
dogbane means a type of el ant, one could use the keyword dog and 
imagihe a dog chewing a plant. Or, to remember that a dgradg is 
a £iSD> one could picture a fish knocking on someone's door, 
is not unusual -For students learning via the keyword method to 
experience memory increments o-f 1007. or more. 

Td date, the, bulk of keyword research has focussed on 
several material s,-and-procedural variations associated with the 
method. In contrast, little attention has been paid to the 
question fcf whether the keyword method is equally effective for 
students of di f f ering, cogrii ti ve abilities. A -Few studies have 
addressed^ thi^ question by defining individual differences "in 
terms ok a group character i sti c, such* as age (e.g., I^essley & 
Levin, 1978). Moreover, a. few, other studies have examined 



Keyword flethod ' • 3 

> ' ' J ' ■ . - ' « 

. selected individual di -f f erences variables using * secondary and 
college -students <e.g.-, Delaney, 1978; Pressley, Levin, 
Nakamura, Hope, Bispo, & Toye, 1980? Mullis, Note 1). What'was 
o-f interest here was whether the keyword method— or more 
specifically, different variations of the method— would work 
equally well -For Younger students (fifth, graders) who differed 
widely in ability. * * K ' 

The ability o-F interest was general verbal ability. 
Because such a construct cannot «be easily de-Fined or measured,, a 

vocabulary knowledge subtest oi a- standard! zed , instrument served 
* r 

as a, proxy. The major reason -For "sel ecti ng a verbal ability 

measure as the ,target individual di-F-Ferences dimension was that 

the first <stimulus-transformation> stage o-F the keyword method 

certainly appears toinvolve a component o=F verbal faci li ty. In 

tfhe present study, variations o-F the method, as well as the 

specific vocabulary ite/ns selected, exploited this presumed; 

verbal facility either to a greater^or lesser degree. .It" was 

anticipated that the more the task was.^ f ashi oned to' require 

r ' ' ' \ 

verbal manipulations on the pa^t xjf the child,, the more highly 

related would performance ' be to the measured - individual 

differences^ variable. 

' '' ' \ ' ' 

•The type of ATI anticipated Relative * to a no-strategy 

control condition was not so obvious. On the one hand, students 

of higher, ability might exhibit greater faciHtatidn from an 

ability-demanding variation of the keyword method, in comparison 

to - their lower ^ability peers. On the other handf the higher 

ability students might be expected to perform* at a high level ' 

when left to their own devices <i.e., in. a control condi ti on* 

which would serve to work in opposition to the * potential 
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interaction just noted* Indeed, some would expect an interaction 
•to materialize in - which di-f i erences between higher and lower 
ability, students' were larger, under control than x under keyword 

instructions' (see Levin, 1976). 

1 • ... 

n , Method 

Subjects ' u 

* * 

The .subjects were 144 f i fth-grade f students from three 
elementary schools in a midwestern community. Initially, 254 
.students were administered a pretest— the. Level C, Form 1 
vocabulary subtest of the Cognitive Abilities Jest <Thorndike & 
Hagen, 1971)— to determine their level of vocabulary knowledge. 
This pretest, included 25 vocabulary items. For each item, 
students were to choose the best def i niti on, -From five possible 

choices. , 

/ ■ » 

- Students' scores on' the vocabul ary-knowl,edge pretest ranged 
from 8 to 25 correct responses. , The reliability of the pretest 
was determined for both the initial sample of 254 students and 
for the 144 stfidents selected for participation in the' study. 
Gronbach's alpha was .70 for the initial sample and .82 for the 
subsample. There were no significant sex differences in 
performance on the pretest among subjects participating in the 
study (p. > .20). Subjects chosen for this study as "higher 
ability" subjects were students scoring 21 and above (75 

r* • , 

students^ from whom 72 subjects were randomly chosen). These 

i 

subjects were randomly assigned fn equal numbers (n = 18) to 
four experimental conditions, to be described shortly. "Lower 
ability" subjects were 'students scoring 16 and below on the 
vocabulary test (74 students, from whom 72 subjects were 
randomly chosen). These subjects were al so .randomly assigned in 
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^ equal numbers (n = 18) to the f our, experi mental conditions. * The 
resulting two ability groups' represent approximately the top and 
bottom 287. of the original sample, and the mean pretest 
d/fference between the two groups . (about 8 points) represents 
more than -Five within-group standard deviations. * 
Design and Material s " ' ' 

Each subject was ask^d - to learn the definitions o-F 16 
* \ * - 

low-frequenoV English voc'abulary words (e.g., E e D na, meaning 
¥\ 

feathet; and Wrene, meaning stone). A list length o-F 16 items 
was chosen to\ avoid both ceiling and -Floor effects (see 
Pressley,.. 1977^) A Each' vocabulary word contained three , or -Fewer 
syllables and a cdncrete orfe-syllable keyword. All keywords 
Were located in the fiW syllable o-F the vocabulary ite m : Hal-F 

\ * 

of the vocabulary itern^s contained keywords that could be 

^extracted directly ^rom the vocabulary word - itself (e.g., gen 

-For penna), and hal-F contained ke'ywords that could be extracted 

only a-Fter at least qne orthographic transformati on4 o-F the 

vocabulary word (e.g.,^ pie '-For gyrene)* The two types o-F items 

will be referred to hereafter as direct keyword and indirect 

keVwgrd^ respectively. This item-type manipulation was examined 

in, relation to the- ATls of ' interest here. (Note, however, that* 

performance on the ' two item types cannot be compared directly, 

k f ( - . 

m that the constituent, items were neither raridomly selected 

\ * ' - 

-From some well-defined popul ation ' nor matched on all other 

' «" & 

potentially relevant orthographic and semantic dimensions.) 

Three keyword conditions and a control' condition were 
included. The* three keyword-condU: ion variations weres fully 

structured, where subjects- weri'e^aught the keyword method, were 

'■' ■ ' * v ■ ■ ' j. 

provided with keywords,, and shown a relational picture of 
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the keyword and the ' de-finition -for' each vocabulary item; - 

sgpirst rue tyred, where subjects were taught the keyword method, 

were provided with keywords, b*ut were required to "generate their~ 



own relational Images -for all vocabulary items;* and 



unstructured, where subjects were taught the keyword method, but 
were required to generate both relational* images and keywords 
>or all vocabulary items. In the control condition, subjects 
were given motivating instructions tp use their .own learning 
strategies, . The general' ATI expeq.tation was that . as more 
self-generation was required on the part of keyword subjects, 
* % larger dj fferences between higher "and lower ability students 
would emerge. > , t • . 

The - examples and vocabulary items learned were the same in 
all /four conditions. The materials used -for presenting the 
■ examples were essentially the same in ' the three keyword" 
conditions. These included two- 8.5" x 11" V (21.6 x 27.7 cm) 
cards per item, one "containing the sample vocabulary item, fts 
Xf keyword, and" its de-finition, and the other containing a 
* relational picture o-f, the keyword and the definition. In the 
unstructured, condition, -for each example there was an additional 
.card that contained only ' the vocabulary item and its 
de-fi^ition. ^ 

' ' * Materials used during the study phase o-f the "experiment in 

' ' • ' '* 1 

the -fully structured .condition included a relational picture o-f 

the keyword and de-finition "for each o-f the lh vocabulary items. 

On the bottom 'of each picture was printed the vocabulary item 

J 

with/ its keyword, and its definition. For the semi -structured 
condition, study materials included one .card for each vocabulary 
item, or> which was printed the vocabulary item, its keyword, and 
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its definition. In the unstructured ,condjtion, materials 
included one card per item, which contained o/rty the vocabulary 
item and its definition. Materials' -for the control condition 
included one card for each of the three examples and each of the 
16 study items. 'Each -card contained the vocabulary item and it's 

definition. - ' 

t 

procedure „ 

The vocabulary subtest of ' the Cognitive Abi li ti es Test was 
group-administered by one experimenter to alj "potential subjects 
one week before the start of the experiment, to" minimize the 
effects of pretesting. Subjects were not aware thai! they were 
selected or grouped according to the results of the pretest. 
All keyword and control treatments were individually 
administered to each subject. by; three' experimenters who' were 
"blind" to the vocabulary-knowledge level of the students. The 
amount of instructional time ^varied slightly from subject to 
subject jn.all conditions, but generally lasted approximately 
three to -Four minutes. 

In all keyword conditions, -the. procedure for explaining the' 
keyword method and presenting the first example was constant. 
The subjects were shown a card containing a vocabulary word 
"(tarn), a keyword (tar) and the definition (lake). The 
experimenter read each of these to the subject. During the 
explanation of the method^ a relational picture .of a lake and 
some tar was- shown to the subject. Presentation of the second 
and third examples varied according to j^yword condition.^ In 
the fully structured and semi-structure^ conditions/ subjects 
were shown the vocabulary items (p_iggin and so E gr) , keywords 
<pig and soap), and definitions (bucket and sleep). • Subjects in 
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the -fully structured . condition were shown a relational 
illustration -for each example awhile the. experi menter described. 

K 

the illustration. , Subjects in .the semi -structured condition 
• were -first asked to generate and describe, their own relational 
rmage -for each example, arad then were shown the experimenter's 
illustration. .Subjects in the unstructured keyword condition 
were shown only each vocabulary item and definition, and were 
*asked,to generate and describe both a possible keyword and a 
relatid^l image for each. After doing this, subjects were 
shown (as an al ternati ve , possibi 1 i ty> the same keyword and 
illustration used in the two other keyword conditions. Subjects 
in al-1 keyword, conditions were asked after e^ch example to 
explain how they were using the ^keyword method to remember the 
item definition. The experimenter ^hen provided feedback to the. 
subjects regarding their use of the method. . . 

In the control • condition, subjects were shown the three 
examples on cards that contained only the vocabulary items and 
definitions, both of which the experimenter read. With the 
presentation of the first example, subjects were" given 
motivating instructions to try as ! hard as possible to remember 
the definitions and. to use any special method that would help 
them remember the vocabulary items. After presentation of each 
of the examples, subjects were asked . to recall the definition 

* * 

and to explain anything that helped them remember it. the 
/experimenter provided feedback to help subject's evaluate their 
oWn learning strategies. 

• In the study phase of the experiment, all" subjects were 
allowed to study each vocabulary item and definition for 15 
seconds.' The study cards, containing eight direct and 'eight 
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indirect keyword items, were shuffled prior to e.ach rise so that 

all itemd were presented in a randomly ordered mixe'^ list to 

ea£h subject. In all keyword conditions, subjects were reminded 

to try to use the* keyword method to remembfer the definitions. 

Control * subjects were- reminded to . use their own best method to 

.remember the definitions. In the -Fully structured keyword 
* - • • 

condition, subjects were shown a relational' picture -For each 

vqcabulary item. At thp bottom of the picture, the vocabulary 

item, its keyword, and its definition w£re 'printed. Subjects - 

were asked to read the i tern, keyword, and definition to 

thfemselves, and to study the picture. In the semi -structured 

keyword condition,, the subjects were, show-cards, each 

containing a vocabulary item, its keyword, and its definition. 

^Students were asked to read these to themselves* and make up a 

picture to help them - remember . the meaning. In both, the 

unstructured keyword and control conditions, subjects' were shown 

cards, each containing a ^ vocabulary item and its de-fini ti,on. 

• ' Unstructured keyword subjects were asked to read each item and 

its definition to themsdTyes, . make up a good keyword ("word 

clue"), and make up a 'picture to, help them remember the 

definition. Control subjects were ask^d tp read* each item a^id 

definition to themselves and study it carefully/ This phase of 

the experiment lasted approximately fjve minutes. 

All subjects were given the k same oral recall test. 

V 

Subjects Were shown each vocabulary " item on a .5" x 8" (12.7 x 
20.3 cm) card and. were allowed a maximum of 15 seconds per ■ item 
N ? to respond orally with the item definition- The experimenter 

showed each item to each subject and recorded all responses. 
The 16* test items were presented in the same random order to all 

er|c 4' u) • 
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subjects, ' 

' Results ^. 

A subject's response was scored as completely, correct if i.t 

.represented either the exact definition previously provided, a 
synonym, or. the essential meaning of the vocabulary item (e.g., * .. 

- "coat" jFor-cape). Responses were given half-point credit if 
they were^partial definitions of the item, examples of the item, 
or broader or narrower essences of the ^definition. One ' / 
experimenter scored a random sample of ' twenty recall tests twice 
to determine intra-rater reliability of the scori ng procedure. '. 
No scoring errors .or discrepancies were found. ' Two 
experimenters independently scored a ..random sample of twenty 
recall tests, to determine, the inter-rater reliability of the 
scoring .procedure. Again, no scoring errors or discrepancies 

were discovered. , 1 ./ * 

.' • » ' 

Analyses were conducted oh both item-type sums (i.e., 

m 

number correct on the eight direct keyword items plus number 
correct on the eight indirect keyword^ items) and 'item-type 
differences (i.e.-, number correct -of ttje ' direct keyword items 
minus number correct on the indirect keyword items) to permit an 
? W SSmen ° f effects across item types and in interaction with 
itefr ^es, respectively,. All analyses followed Dunn's method 
of multiple comparisons (Kirk, 1968), with specific 
per-comparison and familywfse Type I error probabilities 
selected on the basis of .a' priori statistical' po Wer 
considerations (Levin, 1975). . • » 



/ 
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The mean percentagefof- ' total items correct, by .conditions 

and ability level is jsumraari jfed .in. Table 1. Across ability 

** .* . ' ""N- . • . • • $ 

levels, each keyword ^condiJ:i on mean .was significantly higher 

• ! • * A ' ' 1 • • 

than the control mean', t.3**4.08,;e < % -001, ..in all cases. 
Moreover., comparisons amdhg * the 'three keyword v condi t ions 
reveal,ed that the -Fully structru'red yari ati on . was statistically 

superior to the semi -structurecTVari ation", t = 3.41, d < .001. 

•*.•.'' v J : * \ 

Neither the fully structured versus unstructured -di f f erence ' it - 

1.39) nor the semi -structured versus unstructured difference (t 

= -2.02) reached the needed Dunn critical value of 2.62. 

- • * . ', * 

In Table 1, evidence may be ."found y to support- the notion 

that different variations qf the keyword Method do interact with 

children's abilities. First, consideri ng iust 4 the three keyword 

conditions, the difference between higher and lower abil^fcr 

students' mean performance decreases with increases in structure 

.(mean differences of 40.6, 20.0, and 8.0 in the unstructured, 

semi -structured, and .* fully structured conditions, 

respectively). The interaction comparison involving the 

' ' ' - . » '• 

unstructured and fully structured conditions was statistically 

■significant, t = 3.63, q < .001.- • Neither the unstructured 

versus ^emi -structured * comparison (t .= - 2.29) nor the 

semi -structured versus fully structured comparison, (t = 1.33) 

reached- the heeded Dunn critical value of 2.36. However, the' 

ability difference in the unstructured keyword condition <40.6) 

was statistically greater than that in the control., condition 

(18.9), t = 2.41, B < .02. „ Neither o,f the two remaining keyword 

versus control comparisons was statistical ly, s'igni f i cant 

Finally, concerning differences between direct -rand^ i ndi rect 

• ■ * * * ' r • 

keyword item| types, performance was consi stentl y /hi gher on the 
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^ former : .The i tem-t ype di .-ft er ertce was st at i sti cat 1 y greater ' i n 
the^ fully structured condition <a me^an difference of 177.) than 
in the control condition (47.), t ' = 2^2* B < .01; and although a 

•comparable t of' 2.52 was found -For the semi -structured versus, 
control, comparison, it did not reach the needed Dunn critical 
value o-F 2.53. /None o-F the remaining item-type interaction 
compari sons—including the three-tfay interactions involving 
conditions,* ability, . and i.tem types— was statistically 
significant., . - * .J 

' Discussion^ , '' 

The most prominent, outcome bf , the present study was the 
interaction between variations o-F the keyword method' o-F 
vocabulary learning arid a measure b-F children's verbal -abi 1 ity ; 
<vis,, vocabulary knowledge). Whereas higher and lower abili^f 
students .differed . considerably i n performance when they -were 
retired to generate both keywords and relational * images 'on 
their own, the difference .all ' but "disappeared when the' 
experimenter provided the students, wi th appropriate keywords and 
illustrations. Such a result cannot be attributed to 'a cejling/ 
eff<|ct*fcn the -Fully structured condition, in that: (a) the mean ' 
performance of higher ability students in that condition (64.27.) 
was nowhere near perfect! on; and (b) the variability associated 
toith such subjects' performance was not at all 'reduced (in^ct, 
it was the second largest of the eight cells). "** 

TKe unstructured keyword variation also contributed to a 
complementary interaction involving the no-strategy control 
condition. In this case, the benefits df the keyword method, 
relative tQ 'control instructions, were much morfe pronounced for 
higher,. s ability subjects. Similar meah-and-vari abi 1 i ty arguments 
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can'be offered to dismiss a floor-effect interpretation of <this 
interaction. . ' . 

The present findings are basically consistent with previous 
..contusions about the 'efficacy of asst>ci at ive- learning 
strategics in children, (e.g., Levin, 1976? Pressley, 1977b; 
Rohwer, 1973). In particular, two general izations that seem to 
be warranted on the basis ' of 'the data summarized in' Table 1 
are:. ■ (1) higher ability students would be expected \p benefit 
^ore than lower ability students from a f relabel y complex 
(unstructured) strategy; but (2) such • differences would be 
expected to diminish, considerably when the strategy f« 
.simplified (structured).. Some additional features of the 
present data are worth mentioning 'as well. 

First, it is f obvious that the ATIs uncovered here are 
'ordinal in nature. Tha^is, the "performance of the higher 
anility students surpasses that' of the lower abi*fty students in 
all conditions^ but by different ' amounts! In some cases ' the 
difference is. considerable (viz., when an unstructured strategy 
is Used), and in other cases the' di f f erence is negligible (viz., 
when a structured, strategy^ used). 'Note, however* that no 
claims can be^made that use of one keyword-strategy variation, or 
another wih enable lbwer ability students to outperform higher 
ability students. (Of I course, such an outcome becomes more 
pl.ausible when treatments are careful ly ' matched or ' mi Matched 
with aptitudes, or when aptitudes are def ined *byj . specif icr 
skills, preferences, or interests, * rather than Jy general 
cogniti v& abili tyj ) ' * 



Second, the pattern of' 'results, , involving 
I 



the 



semi -structured and unstructured conditions might be taken as 
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evidence that generating one's own keywords are better than 
using someone el se' s-especi al 1 y '-for higher ability students. 
This conclusion would be a mistake, we 'think, and ' appears 
premature for a couple of reasons. Foremost, a number of recent 
studies have examined the keyword- generated/keyword provided 
question, with no consi stency , o-f findings (see Pressley et al . , 
in press-fT m addition, it ^ must be' remembered that in the 
present study, the students had to read the vocabulary items on 
their own and, at the same . time, either ' read or generate 
keywords.'. Because ^ oV . this format, - keyword -prided 
. <semi -structured) subjects would be expected to be at a 
disadvantage, relative to keyword-generated (unstructured) 
subjects, to the extent ^that vocabulary/keyword reading 
mismatches occurred and/or the vocabul ary' i terns and keywords 
were not well integrated. In previous keyword research with 
children, care has been tak*en tc^avoid these problems by having 
the experimenter read the vocabulary items and keywords, as well 
as provide an initial separate phase -for keyword mastery (.e.g.,' 
Levin, McCormick, Miller, Berry, S, Pressiey, in press). Because 
of the constraints . created by the speci f i c . condi ti ons ' and 
interaction questions of interest here, however, it was thought 
best that students read all i terns on . their' own and that the 
keyword-learning and definition-learning phases be combined. 
(Combining the two phases has recently been found to have an ' 
adverse effect with children of this, age-see Levin, Berry'; 
Miller, & Bartel 1 , in press.) 

Finally* a few words Concerning the educational 
significance of these findings are in order. i t is D gt 
premature to .conclude that the keyword method is # highly 
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fe-F-Fective strategy for remembering new vocabulary, as welJL^as 
other -factual Information with an associative^ component (see 
Pressley et.al., ^n- press). This is true -For subject 
^populations of all kinds,* ranging"^ age -from preschoolers to 
adults^ '.What is added by the present study, however, is that 
how the keyword method is " implemented wiM likely make a 



difference -for students/ o-f different abi lity. That is, just as 
Pressley and "Levin Q978) have found ' that younger students 
cannot benefit as *iuch as .older t students from less structured 
variations of the keyword method, t ha, same can now be said of 
upper elementary school children who differ in- one aspect of 
verbal ability (namely, vocabulary knowledge). Surely other 
individual differences dimensions are relevant as well, which 



ought to be investigated in - conjunction wih 



the two separate ■ 



requisites of the unstructured variation of the method—keyword 
% generation and imagery generation., 
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Table 1 



Mean Percent Correct ACropfe Jtem Types, by Condition and Ability Level 



Condi t ion 



Control 



, Semi- 

Unstructured * Structured 



Fully 
Structured 



Ability 

V 

Le,v>i 



Higher 



Lower 



35.9 



17.0 



74.3 



33.7 



54.9 



34.9 



64.2 



56.2 



6' 



Across 

Ability 26.5 



54.0 



44.9 



60.2 



1 



Note: MSE(136) ='36'4.7 



r 
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